Active transport of alanine by the neutral amino-acid exchanger ASCT1.
ASCT1 protein is a member of the glutamate transporter superfamily, which shows system ASC selectivity and properties and has been characterized as a Na+-dependent neutral amino-acid exchanger. Here, by using ASCT1-expressing oocytes, the uptake of alanine and glutamate was measured to investigate ASCT1's ability to mediate a concentrative transport of alanine, ASCT1's sodium dependence, and the influence of pH on the mutual inhibition between alanine and glutamate. Alanine uptake was measured after 30 min incubation. Kinetic analysis of the Na+ dependence of alanine uptake showed an apparent K0.5 (affinity constant) value for Na+ of 23.1 +/- 4.3 mM (mean +/- SE). Concentration dependence of alanine uptake was tested at 100 and 1 mM Na+, with apparent K0.5 values of 0.16 +/- 0.04 and 1.8 +/- 0.4 mM, respectively, at pH 7.5, and 0.21 +/- 0.06 and 1.9 +/- 0.3 mM at pH 6. Vmax was not modified between 100 and 1 mM Na+ at either pH. ASCT1 actively transports alanine and accumulates it in the cytosol even when the Na+ concentration in the medium was as low as 1-3 mM. 22Na uptake studies revealed that Na+ transport was stimulated by the presence of alanine in the medium. Our results demonstrate that ASCT1 is able to mediate a concentrative transport of alanine, which is Na+-dependent but not coupled to the Na+ gradient.